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Introduction
After the end of the Great Recession in summer of 2009, the United States slowly
observed growth in GDP and employment. The Bureau of Labor Statistics and other government
agencies reported growth, though sluggish. While the data supports the claim that the economy
has recovered, or is on track to recovery, much of the analysis focuses on the national postrecession performance. This can be problematic in assessing performance in smaller areas
because much of the national data is anchored to large metropolitan areas. In this paper I will
explore how one state in particular, Illinois, has recovered. I will also analyze the performance of
the Midwest because often geography plays an important role in economic performance. In
particular I will attempt to determine whether employment growth is adversely affected by the
categorization of a county as non-metropolitan, which according to the Census are counties with
less than 50,000 people without commuting ties to metropolitan counties (USDA). I also will
attempt to determine factors that affect employment growth for Illinois and the Midwest.

Literature Review
Higgs (2014) reported an increase in the population that did not correspond to an increase
in the labor force. In fact, the number of men in the labor force remained almost constant while
women saw a slight decrease. The author noted that the ratio of civilian labor to population fell
to less than 60% during the worst of the recession in the middle of 2009. However, though
employment has improved as well as the overall health of the economy, this ratio still hovers
near 58-59%. Higgs questioned why this phenomenon has occurred. It is important to note the
distinction between the proportion of labor to population and labor force participation. Labor
force participation accounts for the number of people who are either employed or unemployed
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and looking for work, and the population of people that is over sixteen years old, not in the
military or an institution. This is may be a better metric for my research. However, it is more
difficult to determine how population changes affect the labor force participation rate as opposed
to the employment rate. I would like to see if my regression yields similar results to the behavior
of Higgs’s civilian employment rate .
Carnevale and Smith (2011) discussed employment predictions for the Midwest. With a
total loss of 225,000 private jobs during the recession, Illinois suffered from greater private job
losses than any other Midwest state. Manufacturing and retail suffered large losses as well.
Carnevale and Smith predicted high job growth for Illinois relative to its neighboring Midwest
states. However, much of the growth is for jobs requiring some kind of postsecondary degree,
e.g. associate’s, bachelor’s, or graduate. Additionally, STEM fields should see a significant
increase in jobs created by 2018. Employers in Illinois are predicted to demand more education
from employees; by 2018, they anticipate an overall 64% share of Illinois jobs that require
postsecondary education. Much of these gains are attributed to the Chicago economy, however. I
plan to use BLS (Bureau of Labor Statistics) data to determine whether smaller, lessmetropolitan areas of the state are experiencing similar growth.
In a paper published by two researchers at Rutgers University, a snapshot of the economy
in 2012 was compared to pre-recession data (Seneca and Irving 2013). The purpose of the study
was to determine whether the economy had rebounded from the recession in two aspects: GDP
and employment. After adjusting for inflation, forty-five of fifty states have recovered so that
their private-sector production, or GDP, is at the 2007, pre-recession level. However, in 2012,
only nine states had recovered from private-sector employment loss. The nation experienced an
81.7% recovery of these jobs. While most of the states in the Midwest recovered in GDP, many
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were still far from recover job losses. For example, Illinois recovered 57.6% of private-job losses
while Missouri only recovered 45.6%. Others, such as North and South Dakota and Iowa, had
job growth in excess of their 2007 levels. The study predicted that by 2014, nationally the private
sector jobs should be completely recovered. I would like to determine which factors affect the
recovery in these states and whether they are closer to recovery.
Coile and Levine (2009) explored how the recession has affected the retirement of older
adults. First, they compared annual changes in the S&P 500, as well as fluctuations in housing
prices, as a measure of the effect of changing market conditions on the decision to retire. They
failed to find evidence that housing prices affect these decisions. A small fraction of workers
experienced substantial enough losses to incite retirement. However, analysis conducted
comparing the unemployment rates of workers nearing retirement age shows that labor
conditions can influence the decision to retire. Workers near retirement age of 62 who cannot
find employment may choose early retirement, resulting in earlier claiming of Social Security
benefits. In fact, a sharp increase in Social Security benefits occurred after the beginning of the
recession. In my research, I would like to explore how these changes have affected employment.
Whether the change in employment is significantly affected by these changes in retirement
would be useful to know.
The Supplemental Nutrition Assistance Program (SNAP) played a major role in softening
the economic blows of the recession for many people. Wilde (2012) noted that in 2010, SNAP
benefits exceeded ten percent of at-home food expenditures for the first time. Following a 39%
decline in caseload from 1994 to 2000, SNAP cases jumped 93% in the first decade of the new
millennium. Additionally, average benefits per household also increased because of increasing
food prices. This in turn led to a large increase in the cost of funding the program. Wilde (2012)
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compares states’ unemployment rates to the participation rate in the SNAP program, finding high
positive correlation between the two. This is of interest to me because in my research I am
comparing pre-recession and post-recession employment. Whether the correlation has changed,
in addition to the changes in employment and welfare, will be explored in my research.
There has been much research regarding the recovery from the Great Recession.
However, much of the focus has been on the recovery of the nation, using macroeconomic
metrics such as GDP and unemployment. My research will use similar methodology but will be
concentrated on the Midwest and how Illinois fares in comparison. Because no reports have
analyzed the progress in smaller counties, I will also focus on less metropolitan areas of the state.

Theory
Despite its title, the Great Recession only lasted a relatively short period of time.
Spanning eighteen months from December 2007 until June 2009, the recession caused much
damage to the economy in that short time. The collapse of the housing bubble induced the
general economic decline, hurting all aspects of the economy. Homeowners failed to make their
monthly mortgage payments when low introductory rates skyrocketed, leading to a large default
rates. Inflated housing prices fell to fractions of homes’ previous value. Large companies, not
exclusive to the financial sector, experienced major losses and either shut down or cut
production, typically by laying off workers. This decline in GDP and employment created a
ripple effect; consumers who had lost their jobs or experienced a cut in pay, who also may have
faced higher living expenses as mortgage rates increased, decreased their consumption of most
goods. Companies that could not sell as much of their goods were forced to make cuts in
production, leading to more layoffs and pay cuts. In September of 2010, the National Bureau of
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Economic Research determined the recession had ended in June of the previous year, but full
recovery would take years.
The signaling of the end of the recession in 2009 was the beginning of an economic
upturn as GDP began to grow again. However, this would prove to be a slow process. Data
shows that GDP caught up years ago. What is more difficult to identify is how employment has
changed as a result of the recession. Data indicates that labor force participation rates have fallen
while population has increased. However, press releases from the Bureau of Labor Statistics
have announced steady job growth since the end of the recession (Bureau of Labor Statistics,
2016). My focus in this paper is to identify how employment has changed in a particular area of
the country, the Midwest. For the purposes of this paper, the Midwest is defined as the region of
the country including the states of: Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri,
Nebraska, North Dakota, Ohio, South Dakota, and Wisconsin. Excluded from this list is Illinois
because I am interested to see how this state performs against the other states in the region. I also
look for variables that significantly impact the change in employment in this region. Because
metropolitan areas tend to overshadow smaller, more rural areas, county-level data is useful in
assessing the employment performance in these states. For example, in Illinois, there are 102
counties. However, 71 of those counties, or about 70%, only account for 12% of the population
of the state. Unique characteristics, such as dependence on a certain industry or the percentage of
people with a college degree should influence the growth in employment for each county.
Hypothesis: Non-metropolitan counties have seen slower employment growth than metropolitan
or micropolitan counties.
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Data
Data used in this paper has been sourced from the BLS and the 2010 U.S. census. The
first dataset contains the national population and employment data from 2015. This data
describes different criteria for population, such as race and education, and changes in
employment used in my regression analysis. This dataset contains variables for change in some
categories, such as change in employment and change in population. Used in this analysis is
PctEmpChange1015. PctEmpChange1015 refers to the change in employment in the years 20102015. This is used to measure post-recession results because the official end of the recession
occurred in 2010. The only data not included in the datasets I had were the percentage of the
population that was female. I used 2010 Census data to determine these values at the county
level and called the variable PctFemale. There are 102 observations for Illinois, each
corresponding to the counties. The Midwest has 953 counties and thus 953 observations. Each
independent variable has a value for each observation, so the data is complete.
The data used to estimate the regression model for Illinois is the same type used for the
Midwest to ensure they are comparable.
Empirical Model
The equation in this model designates PctEmpChange1015 as the dependent variable.
Because the goal of this analysis is to determine how employment has changed post-recession,
this variable is appropriate for estimation. Several variables are used to estimate the change in
employment, including a few dummy variables. The definitions for these variables, as well as
their means and standard deviations, are included in Table 1. Excel was used to modify this data
as well as run the regression. The regression model is as follows:
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𝑃𝑐𝑡𝐸𝑚𝑝𝐶ℎ𝑎𝑛𝑔𝑒1015 = 𝛽0 + 𝛽1 𝑃𝑜𝑝𝐶ℎ𝑎𝑛𝑔𝑒 + 𝛽2 𝑁𝑜𝐷𝑖𝑝𝑙𝑜𝑚𝑎 + 𝛽3 𝑆𝑜𝑚𝑒𝐶𝑜𝑙𝑙𝑒𝑔𝑒 +
𝛽4 𝐶𝑜𝑙𝑙𝑒𝑔𝑒𝐷𝑒𝑔𝑟𝑒𝑒 + 𝛽5 𝑃𝑐𝑡𝐹𝑒𝑚𝑎𝑙𝑒 + 𝛽6 𝐵𝑙𝑎𝑐𝑘 + 𝛽7 𝐴𝑠𝑖𝑎𝑛 + 𝛽8 𝐻𝑖𝑠𝑝𝑎𝑛𝑖𝑐 +
𝛽9 𝑂𝑡ℎ𝑒𝑟𝑁𝑜𝑛𝑊ℎ𝑖𝑡𝑒 + 𝛽10 𝐹𝑎𝑟𝑚𝑖𝑛𝑔 + 𝛽11 𝑀𝑎𝑛𝑢𝑓𝑎𝑐𝑡𝑢𝑟𝑖𝑛𝑔 + 𝛽12 𝑁𝑜𝑛𝑀𝑒𝑡𝑟𝑜 + 𝑒𝑟𝑟𝑜𝑟
If the hypothesis that non-metropolitan counties have less employment growth than larger
counties holds true, we expect 𝛽12 to have a negative value.
For the Midwest, we are interested to see how 𝛽12 compares to that of Illinois; that is, do nonmetropolitan counties in the rest of the Midwest have greater change in employment?
Regression Analysis
Tables 2 and 3 display the results of the regression for Illinois and the Midwest,
respectively. For the Illinois regression, PopChange, SomeCollege, CollegeDegree, Hispanic,
and OtherRace as statistically significant at the 5%-level. PopChange has a positive coefficient,
meaning that when the percentage change in population increases (i.e. population grows), the
employment rate also increases. This is logical because when the population increases, there are
more people creating jobs, not just taking them. SomeCollege and CollegeDegree both have
positive coefficients as well, so this model predicts that when more people go to college, the
employment rate increases. This makes sense because we would expect people with higher
education to have improved access to jobs. The coefficient for Hispanic is also positive,
indicating that Hispanic people are experiencing employment growth. This could be due to an
increase in the Hispanic population as more immigrants are settling in Illinois. OtherRace is the
only statistically significant variable in the Illinois regression that has a negative coefficient.
However, the percentage of people belonging to this group is relatively small. It is possible that
this result is not because of race but because of any number of other factors. The result of the
NonMetro variable is of interest here because it relates to our hypothesis. The negative
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coefficient on NonMetro would imply that non-metropolitan counties saw a decrease in the rate
of employment from 2010-2015. However, the p-value of 0.32 is much greater than the
maximum value of 0.05 needed to classify it as statistically significant. Therefore, for the Illinois
case, we fail to reject the null hypothesis. The data does not support the claim the theory that
less-populated counties have lower growth in the employment rate than metropolitan counties.
From Table 3, the results of the regression for the Midwest, which for the purposes of this
paper excludes Illinois, are shown. PopChange, NoDiploma, SomeCollege, CollegeDegree,
PctFemale, Black, OtherRace, and Farming are all statistically significant at the 5%-level.
PopChange is positive here as well, with a coefficient roughly twice that of PopChange in the
Illinois regression. It may be that the population growth in this larger region has a greater effect
on the number of jobs created. Each of the education variables had negative coefficients. For
NoDiploma, this makes sense because we would expect not having a high school diploma to be
detrimental to one’s ability to get a job. Therefore, the employment growth for people in this
category would be negative. The college education results may be surprising compared to the
Illinois. This may suggest that for most the Midwest, higher education is not as important to
employment growth as it is in Illinois. That is, having college experience or a degree does not
improve one’s chances of employment over not having gone to college. PctFemale is also
positive. This suggests that counties with higher female populations have greater employment
growth. Typically, we see males as having higher employment. This data includes part-time
jobs, so it may be that more women are getting hired for jobs that are not full-time. This would
make sense for mothers and caretakers who need some income but cannot work a full-time job.
Without seeing the distribution full-time and part-time jobs per male or female workers, this is
only a possible explanation. The coefficient for Black is positive, while OtherRace again has a
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negative coefficient. Though statistically significant, the coefficients on these variables is rather
small compared to the others. These do not appear to be economically significant. Farming has a
negative coefficient. Our model predicts that if a county is farming-dependent, it observes a
decline in employment growth. This is a reasonable result; if a county is dependent on farming,
more people will be employed in agriculture so that there are fewer people to work other jobs.
These counties might also lack the need for other jobs if they are so dependent on farming. Again
the variable related to our hypothesis, NonMetro, is not statistically significant. Even if it had
been, the coefficient is positive here, so we fail to reject our null hypothesis either way.
Both regressions show that the change in population, certain race and education factors
have significant influence on employment change on the county level. However, whether a
county is non-metropolitan does not appear to have a significant effect on employment change.
Conclusion
This paper is intended to determine whether non-metropolitan counties experience lower
employment growth than metropolitan counties. After the recession, employment recovery was
slow. Many factors play in to how well an area recovered. The regressions performed are an
attempt to capture some of these factors.
In Illinois, education was a significant factor in employment growth. Counties with
higher percentages of people with some college education or a degree experienced higher
employment growth. Research predicted that more jobs would require a college degree in
Illinois, which is confirmed by our findings. An increase in the population change rate also had a
positive impact on employment growth. This conflicts with previous research that observed an
increase in the population that did not correspond to an increase in employment. Other factors
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such as race and industry indicators were also shown to have an impact on employment growth,
which is supported by economic theory.
This paper failed to observe any evidence that the size of the county influenced the
employment growth. NonMetro was not significant in either regression. With a model as
complicated as this one, I would surmise that I am missing important variables in my regression.
For example, age may be a significant factor for employment change. If I were to change this
model, I would try adding age to my regression by assigned groups, such as 16-30 years old, 3050 years old, and 50-65 years old. I might be able to capture how belonging to one of these
groups affects employment. Including other industry indicators may also be useful to add in the
regression model. If I failed to include an indicator for an industry that has a significantly
different impact on a non-metropolitan county than a metropolitan county, then my results are
biased and I may have gotten a completely different result with the inclusion of such a variable.
I was also unable to use data related to Social Security and retirement or welfare
programs. I noticed that it is not clear in these cases which variables are causal: if employment
decreased, did it cause an increase in retirement and welfare assistance, or did these last two
occurrences influence the decrease in employment? I would like to find a way to include these
ideas in my model, but doing so without bias has proved to be tricky.
Though I failed to support my hypothesis, I believe this model would be useful for future
research. Specifically, the idea that economic characteristics at the county level may provide
more insight into an economic question than an overview most often presented in press releases
by the BLS. Much of the challenge of this paper was acquiring and formatting the data for use in
the regression. Though it may be difficult to work with, I believe any data for such an analysis is
readily available, so this hypothesis or similar hypotheses are retestable.
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Appendix
Table 1: Definition of Variables and Descriptive Statistics
Variable

Description

Illinois
Mean

PctEmpChange1015
PopChange
NoDiploma

SomeCollege

CollegeDegree
PctFemale
Black
Asian
Hispanic
OtherRace

Farm

Manufacturing

NonMetro

Percent change in employment
from 2010-2015
Percent change in population
from 2010-2015
Percent of population that has
not received a high school
diploma
Percent of population with at
least some college but no
degree
Percent of population with a
bachelor’s degree or higher
Percent of population that is
female
Percent of population that is
black
Percent of population that is
Asian
Percent of population that is
Hispanic
Percent of population not
identified as white, black,
Asian, or Hispanic
Dummy variable;
=0 if a county is not defined as
farming-dependent
=1 if a county is defined as
farming-dependent
Dummy variable;
=0 if a county is not defined as
manufacturing-dependent
=1 if a county is defined as
manufacturing-dependent
Dummy variable;
=0 if a county is not defined as
a non-metropolitan
=1 if a county is defined as
non-metropolitan

Std. Dev.

Midwest
Mean

Std. Dev.

-2.07514

0.516846

3.481978

0.283229

-2.29626

0.284299

-0.08676

0.181234

12.11445

0.395413

11.36241

0.148412

33.02897

0.318262

32.02794

0.142131

19.58598

0.775091

19.93868

0.23166

50.02843

0.206868

50.02405

0.044849

4.862046

0.678462

1.973283

0.137033

0.99721

0.164583

0.737636

0.034853

4.327736

0.533614

3.72714

0.174099

1.645311

0.081503

3.619936

0.289581

.030864

0.269958

0.014396

0.186275

.03874

0.218487

0.0134

0.607843

0.048581

0.72479

0.014483

0.107843
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Table 2: Regression Results for IL
Variable

Coefficient

Std. Error

P-value

Intercept

-4.8149

14.46835

0.740076

PopChange

0.551264

0218872

0.013567

NoDiploma

0.251159

0.189634

0.188749

SomeCollege

0.367248

0.178538

0.042616

CollegeDegree

0.33304

0.160464

0.040828

PctFemale

-0.30548

0.251488

0.227701

Black

0.009219

0.082935

0.911745

Asian

-0.33367

0.52107

0.523585

Hispanic

0.327626

0.102769

0.001978

OtherRace

-2.07378

0.964163

0.034197

Farm

1.906672

1.532539

0.21672

Manufacturing

1.957102

1.182768

0.101512

NonMetro

-1.14391

1.145048

0.320498

R-squared=0.411845
Adjusted R-squared=0.332543
Standard Error=4.26455
N=102
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Table 3: Regression Results for Midwest
Variable

Coefficient

Std. Error

P-value

Intercept

-6.67521

7.073652

0.34558

PopChange

1.309838

0.035554

1.6E-184

NoDiploma

-0.139832

0.070147

0.046506

SomeCollege

-0.241102

0.054737

1.18E-05

CollegeDegree

-0.291397

0.045567

2.53E-10

PctFemale

0.5153073

0.132347

0.000106

Black

0.0984249

0.048893

0.044391

Asian

-0.10814

0.242182

0.655323

Hispanic

-0.026509

0.040912

0.51717

OtherRace

-0.11319

0.021132

2.17E-08

Farming

-1.476212

0.454317

0.001198

Manufacturing

0.5443532

0.477605

0.254679

NonMetro

0.4275017

0.471382

0.364687

R-squared=0.6129186
Adjusted R-squared=0.6079718
Standard Error=5.471612
N=953

